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(54) DC/DC CONVERTER ARRANGEMENT STRUCTURE FOR ELECTRIC TWO- WHEELED 
VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC/DC converter 
arrangement structure for an electric two-wheeled vehicle 
that can rationally arrange a DC/DC converter by effective 
use of a space. 

SOLUTION: An electric two-wheeled vehicle 50 connects 
the DC/DC converter 5 between a fuel cell 2 and a drive 
motor 1 powered thereby, and transmits the output of the 
drive motor 1 to a rear wheel 68 via a transmission unit 
(power transmitting means) 58. The DC/DC converter 5 is 
arranged in at least either of side spaces on both sides of 
the rear wheel 68. At least either of the side spaces on both 
sides of the rear wheel 68 is used effectively for the 
arrangement of the DC/DC converter 5, so that the DC/DC 
converter 5 can be arranged rationally in the electric two- 
wheeled vehicle 50. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]While connecting a DC to DC converter between a fuel cell and a drive motor which makes 
this a power supply, DC to DC converter arrangement structure of an electric bicycle having 
arranged said DC to DC converter in an electric bicycle which transmits an output of said drive 
motor to a wheel via a means of transmitting power at least to one side of a side space of both 
sides of said wheel. 

[Claim 2]While arranging said drive motor in the cross-direction center section of the body and 
arranging said means of transmitting power to one side of a side space of body both sides, DC to 
DC converter arrangement structure of the electric bicycle according to claim 1 having arranged 
said DC to DC converter to a side space of an opposite hand with a side in which this means of 
transmitting power is arranged. 

[Claim 3]DC to DC converter arrangement structure of the electric bicycle according to claim 1 
having arranged said DC to DC converter to a side space of both sides of said wheel. 
[Claim 4]DC to DC converter arrangement structure of the electric bicycle according to claim 1, 2, 
or 3 having arranged said DC to DC converter so that a cooling fin formed in this may turn to the 
wheel side. 

[Claim 5]DC to DC converter arrangement structure of the electric bicycle according to claim 1 f 2, 
or 3 having arranged said DC to DC converter so that a cooling fin formed in this may turn to the 
anti-wheel side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the arrangement structure of the DC to DC 
converter connected between the fuel cell carried in the electric bicycle, and the drive motor which 
makes this a power supply. 
[0002] 

[Description of the Prior Art]An electric motor is used as a driving source for low-pollution-izing of 
vehicles, and in order to be efficiently stabilized in an electric motor at the time of high power, such 
as the time of a constant-speed run, and acceleration, and to perform an electric power supply, a 
four-flower person's electric motor is developed by the Lord of the hybrid drive system used 
combining the cell the object for constant speeds, and for high power as a power supply. Here, a fuel 
cell is used as a power supply for constant speeds, and the accumulation-of-electricity-type 
rechargeable battery (battery), such as a lead storage battery, is used as a power supply for high 
power. 

[0003]By the way, in the electric motor which carries a fuel cell as a power supply, a DC to DC 
converter is connected between a fuel cell and an electric motor, it is a power generation state of a 
fuel cell, and even if output voltage changes, it is possible [ it ] to set the output voltage from a DC 
to DC converter as a desired value. 
[0004] 

[Problem(s) to be Solved by the Invention]However, since structure of the DC to DC converter was 
complicated and large-sized, it required the big installing space, and it had followed difficulty on 
loading to the electric bicycle accompanied by restrictions [ an electric four-wheeled vehicle / 
especially ] at the installing space. 

[0005]Therefore, there is a place made into the purpose of this invention in providing the DC to DC 
converter arrangement structure of the electric bicycle which can use a space effectively and can 
arrange a DC to DC converter rationally. 

[0006]A DC to DC converter generates heat at the time of voltage conversion, and when it becomes 
an elevated temperature, there is a problem that efficiency falls. 

[0007]Therefore, there is a place made into the purpose of this invention in providing the DC to DC 
converter arrangement structure of the electric bicycle which cools a DC to DC converter 
efficiently and prevented the degradation. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the invention 
according to claim 1, While connecting a DC to DC converter between a fuel cell and a drive motor 
which makes this a power supply, In an electric bicycle which transmits an output of said drive 
motor to a wheel via a means of transmitting power, said DC to DC converter has been arranged at 
least to one side of a side space of both sides of said wheel. 
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[0009]While the invention according to claim 2 arranges said drive motor in the cross-direction 
center section of the body and arranges said means of transmitting power to one side of a side 
space of body both sides in the invention according to claim 1, With a side in which this means of 
transmitting power is arranged, said DC to DC converter has been arranged to a side space of an 
opposite hand. 

[0010]The invention according to claim 3 has arranged said DC to DC converter to a side space of 
both sides of said wheel in the invention according to claim 1. 

[0011]In the invention according to claim 1, 2, or 3 f the invention according to claim 4 has arranged 
said DC to DC converter so that a cooling fin formed in this may turn to the wheel side. 
[0012]In the invention according to claim 1, 2 f or 3, the invention according to claim 5 has arranged 
said DC to DC converter so that a cooling fin formed in this may turn to the anti-wheel side. 
[Q013]Therefore, according to the invention according to claim 1, since a DC to DC converter has 
been arranged using effectively at least one side of a side space of both sides of a wheel, rational 
arrangement to an electric bicycle of this DC to DC converter is attained. 

[0014]While according to the invention according to claim 2 arranging a drive motor in the cross- 
direction center section of the body and arranging a means of transmitting power to one side of a 
side space of body both sides, Since a DC to DC converter has been arranged to a side space of an 
opposite hand with a side in which this means of transmitting power is arranged, weight balance on 
either side before and after the body is kept good, and the running stability of an electric bicycle is 
improved. 

[0015]According to the invention according to claim 3, since a DC to DC converter has been 
arranged to a side space of both sides of a wheel, while rational arrangement to an electric bicycle 
of this DC to DC converter is attained, weight balance of the body on either side is kept good, and 
the running stability of an electric bicycle is improved. 

[0016]According to the invention according to claim 4, since a cooling fin turns to the wheel side 
while a DC to DC converter is efficiently cooled with a cooling fin, even if it is a case so that a DC 
to DC converter may be overheated, a cooling fin cover becomes unnecessary. 
[0017]According to the invention according to claim 5, since a cooling fin turns to the anti-wheel 
side while a DC to DC converter is efficiently cooled with a cooling fin, mud adheres to a cooling fin 
and the cooling capability does not fall. 
[0018] 

[Embodiment of the Invention]An embodiment of the invention is described based on an 
accompanying drawing below. 

[001 9]As for the A-A line sectional view of drawing 2 , and drawing 4 , the top view of the electric 
bicycle for which <Embodiment 1> drawing 1 shows the embodiment of the invention 1, and drawing 
2_are [ the side view of the electric bicycle, and drawing 3 / the C-C line sectional view of drawing 
2_and drawing 6 of the B-B line sectional view of drawing 2 and drawing 5 ] the lineblock diagrams of 
a DC to DC converter. 

[0020]The electric bicycle 50 concerning this embodiment is what adopts a hybrid drive system, In 
order to be efficiently stabilized in the drive motor (electric motor) 1 at the time of high power, such 
as the time of a constant-speed run, and acceleration, and to perform an electric power supply, it is 
used combining the fuel cell 2 for constant speeds, and the rechargeable battery 3 for high power 
(battery) as a power supply. 

[0021 ]In drawing 1 and drawing 2 , 51 is a head tube located in the body front upper part, and the 
handle 53 is bound to the upper bed of the steering shaft 52 inserted in in this head tube 51 
enabling free rotation. And the front fork 54 is attached to the lower end of the steering shaft 52, 
and the front wheel 55 is supported pivotally by the lower end part of this front fork 54, enabling 
free rotation. 

[0022]From said head tube 51, the down tube 56 has extended in the slanting lower part toward 
body back, and the front end of the sheet rail frame 57 of a right-and-left couple is bound to the 
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lower end part of this down tube 56. And after the sheet rail frame 57 of a right-and-left couple is 
back prolonged toward body back, it rose to the upper part and has extended to the slanting upper 
part toward body back. And behind the head tube 51 ahead of the body, said rechargeable battery 3 
is arranged along with the down tube 56, and said fuel cell 2 is arranged on the horizontal part of the 
sheet rail frame 57 of the cross-direction center section of the body. 

[0023]The motor unit 58 is arranged on the left-hand side of [ behind said fuel cell 2 ] the body, and 
attachment support of the vertical swing of this motor unit 58 is enabled to the bracket 59 with 
which the upper part at the front end was bound to the sheet rail frame 57. 

[0024]Here, the motor unit 58 is provided with said drive motor 1 formed inside [ front end ] the 
transmission case 60 as shown in drawing 5 , and the gear drive 61 is bound to the end which faces 
in the transmission case 60 of the output shaft 1a of this drive motor 1. And in the transmission 
case 60, the intermediate shaft 62 and the rear axle 63 are arranged in parallel behind the output 
shaft 1a of the drive motor 1, the gear drive 64 which gears to said gear drive 61 is attached to one 
end of the intermediate shaft 62, and the belt pulley 65 is attached to the other end. 
[0025]The belt pulley 66 is attached to the end which faces in the transmission case 60 of the rear 
axle 63, and the belt 67 of endless form is looped around between this belt pulley 66 and said belt 
pulley 65. And the rear wheel 68 is attached to the other end which extends horizontally toward an 
inner direction from the transmission case 60 of the rear axle 63. 

[0026]** and The inside of the side space of the right and left of the rear wheel 68 in this 
embodiment, The motor controller 13 is arranged at the side space of the left-hand side where the 
motor unit 58 was arranged, DC to DC converter 5 is arranged at the right-hand side side space, 
and attachment support of these is carried out at the rear of each sheet rail frame 57 on either 
side, respectively. Here, as shown in drawing 3 , the motor controller 13 and DC to DC converter 5 
are arranged so that the cooling fins 13a and 5a formed in these may turn to the rear wheel 68 side 
(inside), respectively. 

[0027]It is the upper part of the rear wheel 68 of a body rear, and the hydrogen cylinder 69 is 
arranged between the sheet rail frames 57 of a right-and-left couple, and the regulator 70 is 
attached to this hydrogen cylinder 69. 

[0028]By the way, said DC to DC converter 5 is connected between the fuel cell 2 and the drive 
motor 1, the DC/DC module 5A of plurality (the example of a graphic display five) is electrically 
connected mutually, and this is constituted, as shown in drawing 6 . As for an output terminal and 5D, 
in drawing 6 , 5B of a control terminal and 5E is [ an input terminal and 5C / an output adjustment 
terminal and.SF ] output control boards. 

[0029]Here, the DC/DC module 5A of plurality (the example of a graphic display five) may be 
installed in a horizontal single tier side by side, and DC to DC converter 5 may be constituted, as 
shown in drawing 7 . 

[0030]Although it ** and the body of the electric bicycle 50 is covered by the cowling 71 made of 
resin, as shown in drawing 4 , the air inlet 71a and the air exhaust port 71b are carrying out the 
opening to the front and back ends of the cowling 71. 

[0031]Therefore, the cooling air (running wind) taken in in the cowling 71 from the air inlet 71a of 
the cowling 71 at the time of a run of the electric bicycle 50, As an arrow shows, it flows through 
the inside of the cowling 71 into drawing 4 , and after cooling the fuel cell 2 and cooling the drive 
motor 1 , the motor controller 1 3, and DC to DC converter 5 grade, it is discharged out of the 
cowling 71 from the air exhaust port 71b which carries out an opening to the back end of the 
cowling 71. 

[0032]In this case, since the cooling fins 13a and 5a are formed in the motor controller 13 and DC 
to DC converter 5, respectively, The heat transfer area of the motor controller 13 and DC to DC 
converter 5 is expanded, the motor controller 13 and DC to DC converter 5 are efficiently cooled by 
cooling air, a rise in heat is prevented, and decline in the efficiency accompanying a rise in heat is 
prevented. 
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[0033]Since each cooling fins 13a and 5a of the motor controller 13 and DC to DC converter 5 turn 
to the rear wheel 68 side (inside) as shown in drawing 3 , even if they are cases so that these motor 
controllers 13 and DC to DC converters 5 may be overheated, they become unnecessary [ a cooling 
fin cover ]. 

[0034]Here, the driving control system of the electric bicycle 50 concerning this embodiment is 
outlined based on the block diagram shown in drawing 8 . 

[0035]The fuel cell (FC unit) 2 used as the power supply of said drive motor 1 and the rechargeable 
battery 3 are connected to the controller 4 shown according to a two-dot chain line via Interface 
Division (IF), said DC to DC converter 5 is connected to the output side of the fuel cell 3, and these 
constitute the 1st power supply. And said rechargeable battery 3 which constitutes the 2nd power 
supply is connected in parallel with the 1st power supply to the drive motor 1. 

[O036]DC to DC converter 5 is a thing of output good transformation, changes the voltage from the 
fuel cell 2 into a value required for the drive of the drive motor 1 according to an output command 
signal, and supplies it to the drive motor 1. Therefore, adjustment control of the distribution of the 
electric power supplied to the drive motor 1 by this DC to DC converter 5 according to operational 
status, the capacity of the rechargeable battery 3, etc. from the fuel cell 2 as the 1st power supply 
and the rechargeable battery 3 as the 2nd power supply is carried out. 

[0037]Here, if the composition of the fuel cell 2 is explained briefly, this fuel cell 2 supplies hydrogen 
used as fuel to an anode pole, supplies air to a cathode pole as an oxidizer, generates it according 
to the electrochemical reaction by a catalyst, and the Polymer Division ion-exchange membrane is 
infixed between two electrodes. Water is supplied in order to get wet in order to secure the 
permeability of a hydrogen ion to this ion-exchange membrane and to move this hydrogen ion 
smoothly, and to change into a state. A cell is constituted by making such an electrode pair into a 
unit, the fuel cell 2 is constituted combining two or more cells, and this fuel cell 2 outputs the 
electromotive force of the value which totaled the electromotive force of each cell. Since each cell 
generates heat by an electromotive force reaction, each cell is cooled with the empty or water 
poured by the periphery. 

[0038]By the way, although it may be hydrogen used as fuel mixing this with water, carrying out 
heating evaporation, for example by using methanol as primary fuel, and decomposing into hydrogen 
and carbon dioxide by the catalytic reaction of a reformer, After reducing the concentration of a 
small amount of carbon monoxide by which it was generated with the reformer via a shift converter, 
a selective oxidation reactor, etc., hydrogen gas is supplied to the anode pole of each cell of the fuel 
cell 2. It may be made to carry out direct supply of the hydrogen gas to the anode pole of each cell 
of the fuel cell 2 from the hydrogen cylinder 69 (refer to drawing 1 - drawing 3 ). 
[0039]The air for power generation is supplied to the cathode pole of each cell of the fuel cell 2 by 
an air pump. And in order to equalize the cooking temperature of the heater 6 for the anti-freeze of 
the water in this fuel cell 2, and this heater 6, the cooling fan 7 for cooling at the time of power 
generation is formed in the fuel cell 2. 

[0040]The user switch 8 sets up the modes of operation, such as charging mode, at night, for 
example. If the main switch 9 is turned on, this will be detected in the main-switch primary detecting 
element 10 in the controller 4, The power supply of the controller power supply 12, DC to DC 
converter 5, and the motor controller 13 is set to ON via the system power control section 1 1, and 
it will be in the state in which the power supply control of the whole system by the controller 4 is 
possible. 

[0041 ]The timer time calculation part 14 computes the timer time for driving heater 6 or fuel cell 2 
the very thing at night for the anti-freeze of the water in the fuel cell 2 at the time of low 
temperature, etc., and even if the main switch 9 is OFF, it warms up by turning ON a power supply 
via the system power control section 11. Based on the detection temperature from the outdoor-air- 
temperature primary detecting element 16 and the cell temperature primary detecting element 17, 
the warm-up control section 18 judges this warm-up, and the heater 6 or the fuel cell 2 is driven via 
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the heater control part 19 or the FC output control part 20. When driving the heater 6, the cooling 
fan 7 is also driven via the cooling fan control part 21 for temperature equalization. When driving the 
fuel cell 2, the cooling fan 7 is driven according to cell temperature. 

[0042]The motor output operation part 22 computes the power supply from the throttle opening 
signal by operation of the throttle 23 to the drive motor 1. In order to protect the rechargeable 
battery 3 according to the remaining capacity and temperature of the rechargeable battery 3, 
restriction is added to the electric power share rate of the fuel cell 2 and the rechargeable battery 
3, this limit value is considered, and the control signal of the drive motor 1 is sent to the motor 
controller 13 by the rechargeable battery protection control part 24. 

[0043]In the case of a charging state, the charging state primary detecting element 25 distinguishes 
charge by the fuel cell 2, or charge by regenerative current while the rechargeable battery 3 
distinguishes a charging state or a discharge state. That is, it detects whether while distinguishing a 
charging direction or a discharge direction by the current detecting element 27, regenerative current 
is flowing through the current detecting signal from the current sensor 26 of the rechargeable 
battery 3 into the rechargeable battery 3 side by the current sensor 28 of the drive motor 1 , and a 
charging state is distinguished. 

[0044]While the capacity calculation part 29 calculates the capacity of the rechargeable battery 3 
based on the detecting signal and detected information from the voltage detector 30 and the 
temperature detecting element 31 of the rechargeable battery 3 and sending this to said 
rechargeable battery protection control part 24, It sends to the FC output control part 20, and the 
power distribution of the fuel cell 2 is controlled according to the capacity of the rechargeable 
battery 3. 

[0045]The FC output control part 20 sends a voltage command value to DC to DC converter 5 via 
D/A converter 32, and the electric power supplied to the drive motor 1 via DC to DC converter 5 
from the fuel cell 2 is controlled by said voltage command value. In this case, when the abnormalities 
(for example, a fuel piece, the abnormalities of cell temperature, etc.) of the fuel cell 2 occur, that 
detected information is sent to the abnormal data receive section 33. And abnormal data is sent to 
FC starting / stop judgment part 34 via said FC output control part 20, it is judged whether the 
drive of the fuel cell 2 is possible here, and the ON/OFF signal of the fuel cell 2 is sent out. 
[0046]It **, and in this embodiment, since DC to DC converter 5 has been arranged among the side 
spaces of both sides of the rear wheel 68, using a right-hand side side space effectively, the rational 
arrangement to the electric bicycle 50 of this DC to DC converter 5 is attained. 
[0047]While arranging the fuel cell 2 and the drive motor 1 in the cross-direction center section of 
the body and arranging the motor unit 58 to the side space on the left-hand side of the body, Since 
DC to DC converter 5 has been arranged to the right-hand side side space, weight balance on 
either side before and after the body is kept good, and the running stability of the electric bicycle 50 
is improved. 

[0048]<Embodiment 2>, next the embodiment of the invention 2 are described based on drawing 9 - 
drawing 13 . The top view of the ************ rear and drawing 10 drawing 9 The side view of the 
electric bicycle rear, The D-D line sectional view, drawing 12 , and drawing 13 of drawing 10 are a 
cross-sectional view showing the example of another arrangement of a DC to DC converter, drawing 
1 1 gives identical codes to the same element as drawing 9 - drawing 1 1 were shown in drawing 1 - 
drawing 5 , and the explanation about them is omitted hereafter. 

[0049]This embodiment ahead of the motor controller 13 arranged at the side space on the left- 
hand side of the body, As it is characterized by having covered the side space of both sides of the 
body, and its pars intermedia, and having arranged gate type DC to DC converter 5 as shown in 
drawing 1 1 and is shown in drawing 1 1 , In this DC to DC converter 5, the cooling fin 5a is formed in 
the undersurface of the pars intermedia, and the cooling fin 5b is formed in the outside surface of a 
side part. DC to DC converter 5 may be arranged behind the motor controller 13. 
[0050]Since it **(ed) and DC to DC converter 5 has been arranged to the side space of the both 
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sides of the rear wheel 68 in this embodiment, while the rational arrangement to the electric bicycle 
50 of this DC to DC converter 5 is attained, The weight balance of the body on either side is kept 
good, and the running stability of the electric bicycle 50 is improved. 

[0051]Since the cooling fin 5b turns to the anti-rear wheel side (outside) while DC to DC converter 
5 is efficiently cooled with the cooling fins 5a and 5b, mud adheres to this cooling fin 5b, and the 
cooling capability does not fall. 

[0052]In DC to DC converter 5, as shown in drawing 1 2 f all the cooling fins 5a and 5b can be formed 
so that it may turn to the anti-rear wheel (outside) side, or as shown in drawing 13 , all the cooling 
fins 5a and 5b can be formed so that the rear wheel side (inside) may be turned to, and the 
respectively above effects are acquired. 
[0053] 

[Effect of the Invention]By the above explanation, since the DC to DC converter has been arranged 
using effectively at least one side of the side space of the both sides of a wheel, according to the 
invention according to claim 1, the effect that the rational arrangement to the electric bicycle of 
this DC to DC converter is attained is acquired, so that clearly. 

[0054]While according to the invention according to claim 2 arranging a drive motor in the cross- 
direction center section of the body and arranging the means of transmitting power to one side of 
the side space of body both sides, Since the DC to DC converter has been arranged to the side 
space of an opposite hand with the side in which this means of transmitting power is arranged, the 
effect that weight balance on either side before and after the body is kept good, and the running 
stability of an electric bicycle is improved is acquired. 

[0055]Since the DC to DC converter has been arranged to the side space of the both sides of a 
wheel according to the invention according to claim 3, while the rational arrangement to the electric 
bicycle of this DC to DC converter is attained, The effect that the weight balance of the body on 
either side is kept good, and the running stability of an electric bicycle is improved is acquired. 
[0056]According to the invention according to claim 4, since a cooling fin turns to the wheel side 
while a DC to DC converter is efficiently cooled with a cooling fin, as a DC to DC converter is 
overheated, even if it is a case, the effect that a cooling fin cover becomes unnecessary is acquired. 

[0057]According to the invention according to claim 5, since a cooling fin turns to the anti-wheel 
side while a DC to DC converter is efficiently cooled with a cooling fin, the effect that the fall of the 
cooling capability by adhesion of mud in a cooling fin can be prevented is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view of the electric bicycle in which the embodiment of the invention 1 is 
shown. 

[Drawing 2] It is a side view of the electric bicycle in which the embodiment of the invention 1 is 
shown. 

[Drawing 3] It is an A-A line sectional view of drawing 2 . 
[Drawing 4] It is a B-B line sectional view of drawing 2 . 
[Drawing 5] It is a C-C line sectional view of drawing 2 . 
[Drawing 6] It is a lineblock diagram of a DC to DC converter. 

[Drawing 7] lt is a lineblock diagram showing another gestalt of a DC to DC converter. 

[Drawing 8] It is a block diagram showing the composition of the driving control system of an electric 

bicycle. 

[Drawing 9] It is a top view of the electric bicycle rear showing the embodiment of the invention 2. 
[Drawing 10] It is a side view of the electric bicycle rear showing the embodiment of the invention 2. 
[Drawing 1 1] It is a D-D line sectional view of drawing 1 0 . 

[Drawing 12] lt is a cross-sectional view showing the example of another arrangement of a DC to DC 
converter. 

[Drawing 13] lt is a cross-sectional view showing the example of another arrangement of a DC to DC 
converter. 

[Description of Notations] 

1 Drive motor 

2 Fuel cell 

3 Rechargeable battery 
5 DC to DC converter 
5a, 5b cooling fin 

50 Electric bicycle 

58 transmission unit (means of transmitting power) 
68 Rear wheel (wheel) 
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[Drawing 1] 




[Drawing 4] 
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[Drawing 9] 
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[Drawing 1 1] 
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[Drawing 13] 
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(54) [RWCD&m] «Sl-«>*»DC/DC3>A-^BHe«5fi 



(57) [gift] 

ism ltd c/d c n 

d c a >/^-*E{B«je;&siwrs c to 

m&i Bmnm 2 * c n*«s * -T awe - * 1 

t ©ihk d c / d c a >/ * 5 %mmt % 1 1 1 k , 

g) 5 8£j>LTfgfa (*(§) 6 8 

'>fc < i: fe-TjKflJIED C/D C a 5 £E«f 

5£EBL£/ci6, RDC/DC3^-*5 0WlZ 
H*5 0^O^W*EH*«RH!6i:4*. 




1 

d c/d c ay/^-^^EBL/cc tzmmt-t&nm 
icebu uag5ft^ejt¥©***rafl!ioffl!J^rx^-x 10 

3ffiJ£«£ttfJ<DM73X^-XtCfufBD C/D 

H$©D C / D C 3>/S-*lHWfjg 0 

[ftsRil 3 ] fJfBSMOMiJOllJ^X^-XKMED 
C/DC3V/W£EHLfc£fc*#»i:-f 

1 EROVii ~ fi*© D C / D C n ^/ * EHftifi. 
■[H3R3I4] iiiKD C/D C 3 tit J&K 
SftfctfS? -c ytf WMMfc A < <fc 9 El Ltz c 

1. 2Xt±3ie«c<D«il-ll*©DC/ 20 
DC3>M-*EBJiiio 

[»#JS5] HijgSDC/DCn>^-^*cltXt^ 

tmttzm-mn , 2Xtt3E«©rc»-tt*<DDc 
[RWoKanauMB] 

[0001] 

* nfc^s^jte t a mm 1 t % mm z t <d mic 
mm-£tittDc/Dcxy/t-#<ommm}&icM-tz c 30 
[0002] 

mmwrn mm<D{& / £m<t<orctbicm®m£ lxm 
Lxmwm^^tMcm 

fiT^*. Let, £»B0«aifcbTtt«H«t!rt*« 

mzn, mtnt)m<Dn.m£Lximww.mm<Dwn3.<D 

[0 0 0 3] tc6X\ 9M£L?mmi6*t6!*t* 40 

c/Dcn>/<-**siau mwmm<D%wvm£? 

[0 0 0 4] 

IfflffltikLlzStt&BaB LfrLb&Z. DC/ 

§§fix^-x£gu mmmmmicit-<xmcmm^ 
-x t mttft r> mm zmf^oMVLK. immttw ? x 



#[12 0 0 2- 1 8 7 5 8 7 
2 

[0005] fct, *mm<ngtb£tzmt. 

X^W^jfJfflbTDC/DCn^^-^^aWtEH 
*-*c fcjb<Tfr*flMB>rli*«DD C/D Cn>/^-^E 

m«B*if0W- setups.. 

[00 0 6] X, DC/DCn>^<-*tt«ESlW*t 

So 

[0 0 0 7] ftoT, *JH!OI»i:t«fil4, DC/ 
<fc 9 £ Lfc*f&-ft*fl!) DC/DCn >A-*ES#H£ 
[0 0 0 8] 

5 ffifil^- * i: © ^ fc D C / D C 3 * *SSfct £ 

CDGWX^-X i:t-7^tCt(j|2DC/DCa> 
A-2£EBLfci: ^£#S!M£o 
[0 0 09] 2 EKOfeWtt, 1 ISKOfS 

-•/jtcEiS-rs t tt>ic, mmtim&mwmit ns 
tt^ys^flU^fllWx^-xiciji'ieD c/d c 3 y^- 

*£EBL/cC: £*&m£T%o 

[0010] »*JS3iS«o«Wtt, »*JSiiE«©SE 
EKtSVT, B3§e*fl<DMllt0ffl!l^X^-X^HiJIBD C 
/D C nyA-££EBLfcc: tZftmttZo 

[0 0 1 1] BI*iS4E«OSSWtt, 2xfct 
3lS«0^tC*5l/>T, SufBD C/D C ^y^-Z*Z. 

mcBf&z tutfttpy 4 ytfmm hkiri < <k 5 eb Lit 
[0012] tmrnsmmcomm, mmmi, zxit 

3 s&W. <omm fei/ > x , t5E d c / D c 3 y*\- Z * n 

n\cBf8.2ftfzi%&7 < ytffz.mmmicft< «t ^ebl 
[0013] Sot, »*jgi5S«o«wt«tntf, ¥ 

LTDC/DC3>-/^-^%Efib/c/-c46, MDC/D 
C n yM-^<0«iS-|tff'N<0-g-aW*EB^tlil* 

-So 

[0 0 14] H*«2fBtg©^t<tn^ ffift€— * 

eii^is^EB^ns m t tiswmiowwx^- x t d 

C/D C n >^-^^ElL/cfc46, «ftOffi1ft&tf£ 

[0 0 15] W*«3EKORWK:«tfttf, DC/DC 
n > A- ^ ^HOMiJtOffll^X^- X tcEB L fc tc 
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3 

KDC/DC3>/^-*©W()— tl^C^SWft 

[0 0 1 6] MsRE4K*©K8iKJ:ttlf> »»7-f> 
£ <fc o T D C / D C ^ >/ # ^fWt^Sl $ ft § i 
fcUC <tai7-f ^$iliHC|Rl</-c46, DC/DCrJ 
n- * tffflllT § J: 5 %®t;T'& i X fe i$lP7 -f > * 

COO l 7] BSSW5E«o«Wk:j:nar, ft£P7-f> 10 
K±oTDC/DC3>^-*a^¥«k:*&Sl;*ftSi: 

[0 0 18] 

[0 0 19] <HJft<0Jg!B 1 >0 1 «*$gHll<Dit«S<DfB 

& i ^rsft-ftiwffiB, h 2 (4ra*»-it¥<0 

§Jffil2l, 03«E2<DA-A^»f®E, 0 4«[a2(OB 
-BlWIfffiE, H5«H2<OC-C«*rffiBL 0 6.«D 20 
C/D C 3>/<-*<EHJWi0T&*. 
[0 0 2 0] *^fifi<D^!ifc0gS'W-|6$ 5 0 tt % /% 

»Rt/iiifia«oafiB*iif»caB!Bit-* 1 

afflOHISR«?l!!2i:*ffl*ffl©-*«}l!! (;Wx'J) 3 

[0 0 2 1 ] 0 1 2 fcfc^T, 5 1 (i?f*au73± 

SPfcfflB-fS'vy F/U7Tfe5, t£-vy K/^75 1 

rticieiiigffitisi-rszxr'jy^ws 2co±»c«: 30 

Hi 5 2cDT4S(Cf±7ay h7^--^ 5 4*^0f***6 
ft, f£7n>h7*- ^754 OTfUHBH: tt BMt 5 5 @ 

[0 0 2 2] X. flGfS'vy K/^7*5 1 fr&fi?* 1 ?^ 

- h U-;l/7 b-A 5 7 Ohu^IS« ^nri/^o fL 
T> h b-71/7 U-A 5 7 limft&Ttn: 

ft7>oT&/jCStffc&, ±£Cj£5±tfoT*fl£'<£/3 40 

<£Kvy K/W75 1 ©f£££«8^2-^H&3;&^> 

<£&gp<7»- h U-;U7 b- A 5 7 ©Tk^ePihtfcttfii 

miffi 2 *w**itv*. 

[0 0 2 3] Mfc, 8(Jaa»R«»2«!)8WO*ftiE«Hi: 
&mM=L-v h 5 8*<8EfI£ftT*iO, fKffifflPL-'V h 

5 8 tt?©Mfc]U:ffitt<»>- h b-;U7 b- a 5 7 

£ttfc7^-y h 5 9t±T»»iftlcW(*S«r*tiT 
t/->5„ 50 
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[0024] cct?, Sift^-'y h 5 8ti, 0 5tc^-r 

ft*—* 1 * 1 Offi** 1 a ©£» 

y-xe orttBtyJWPJctiWBi^e 1 #*S*£ftT 

^LT, £ty-X6 0fiKim®"E-2 1 £>fcH 
AH 1 a ©fc^KKpHtte 2 £ft$Ki 6 3 fcupfrKlE? 

ftrfco, cfp^fft6 2co-^atfrfEigi!]4 i '-t6 nc* 
stzmm^e 4tf®.<o<mz>n, ®ma&7-v 6 

[0 0 2 5] X, &$Nl6 3 ©fifty— X 6 OftlCffltr 
-^tCt±7°-'J 6 6A^Df*»t6nT*Jt). C07*-y 
6 6 £10127- U 6 5 ©IHIKtt}««i}«0^;I/ h 6 7 

t.F«9?atlRl)b^T7j<¥tEfcb-r5ffi4Sfci(±Mfi6 

otttf sfttv*,, 

[0 0 2 6] MbT, *^fil©miT1i, !£!I6 8©£ 
fe©iJ73X-^-7(D9%, fcfipL-v H 5 8#E£ftfc 

n, MiJ<Dll73X^-Xt{±D C/D C 5 

A5 7©ttfi5^ ; en ; fn^ftS}t^nTi/^o ccr% 

I33tc^-ri:5t, t-^3>hn-7l 3i:DC/D 
Cn>/^-^5(i, <Ltlt>lCftMZ*irztf;tI17 J > 1 3 

a , 5 a 6 8 wj ^rsj < i; 9 tcE 

[0 0 2 7] X> ¥ft^»O^H6 SCj^T'SoT, 
ftfr— fcfOv'— h U-;U7 U-A 5 7 F^tC(i7j<^^>-^ 

7 OaWtttt^ftTl^So 
[0 0 2 8] i:d5T'> Hu!EDC/DCn>/^-^5« 

L?ffif£2t\T^Zo tit. 06t»^T, 5B«X*48 
?, 5C«fcB73S^, 5DBa>hn-;«?, 5 Eli 

[0 0 2 9] CCT*, DC/DC3^W5*H7t 
ca» (E*09T'£, 50) ODC/DCtf 

[oo3o]mut, «ftr^$ 5 o comm$mm<D 
*7u>y7 1 1 j;orat>nri/^/!) ,i , ^4t^-r<t 

ft7y>77 7 1 ©mif^tii^aaf AP 7 1 at 
^fiftUP7 1 btfllBPLTV*. 
[0 0 3 1 ] *ft-ft»5 0<D^7^t*7U 

><7*7 l<D?fe'^AP7 1 a U>^7 1 fitS 

•3Atl5nfcW^a (xtffrJl) *7U><7*7 l rt 
4 t^BllcT^-r «t -5 tci^n, ttSBftffe 2 ^r^ip L 
ftatltt-^K t-^nyFD-713, DC/ 

^lcMPf^^mflftBP7 1 btp&1)*V>tn IH^ 



5 

[0 0 3 2] t-^>FD-7 1 3£DC 

/DC3 5 lai^rtl^tl^y 4 y 1 3 a , 5 

arfflBj*£fttV5fci&, t-*n>ha— 5 1 3 fc D 
C/DC3>/*-*5 0g|fciBi*tft£*Sft, *-*=i 
1 3£DC/DCn>^-#5fi?£J3J£§UC 

[0 0 3 3] X, t-^3>ha-7 1 3 t DC/DC 
5^§^7i- > 1 3 a, 5 a&HSlcjfj^- 
J^tC&ite 8tJ (MO ^[p]<rc46, utieo-t-^ 
3>hn-7l 3i:DC/DC3>/S-£5tfjjl»rr3 

j; -<?£oTt>;££P7^ ^/Wii:*^ 

[0 0 3 4] CdT', *llfi©m^<S3SS!j-$t$5 
0 ^OlgftfiJffll^Xf- A£0 8 ICijkt 7*n -y ^itlci^ 

[0 0 3 5] mfteiES)^-^ 1 
(FCa-7h) 2J:'zMi3B^>^-7iYX 
(IF) *^LT2*JI^tCT^-rn>hD-7 4tg 
ftTfc- D , 3 (DttitlUKamSZD C/DC 

n>/^-^ .5A^Si*tiTcnP.(i^ l <Df:$>£#l$b 

UM^E-* 1 K»bT3i 1 ©«»KSfc5iJlc»«*nT 

[00 3 6] ft, DC/DC3>/-S-^5li, tByW^ 

^(DWE^WM^-^ i <DKK(c£C&{tfcX&LTB 
ft*-* 1 tcflyei"*. tfioT, {KDDC/DCn;//* 

5tc«fcoT, atem^-^«Hfi3<osa^tcjSi: 

[0 0 3 7] CCT, <i»«Hb 2 0«i«*lHJ)lJCSiW-r 

*«M»ctt*#?<< *>3»w>g£nTt^„ CCD 

ft, &8»*ffi2tt&*/b©E**j*&ttbfcffi0g* 

[0038] tczx\ vmt%&7m&. mutt** 
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©Sg£<ET£#fd£t7j<f5l;tfXrf>W*^ 2 ©£-fc/b 
6 9 (II ~E3#!.BJ fr£>l&^3l&2©&-t:7l/<E>7/ 
[0 0 3 9] X, 5g*fflOS*ttS*JJ<^7*fC«fcoT« 
JK^Mtift ? lCt4, 2 rt©*OJSi6Ste±©/fci6 

7c*i:fim^«D^ofc:46©^gi7 777 tf^tjeftr 

10 I/^So 

[0 0 4 0] n— !fx-ryf-8tt, WAtfaHB^W*- 

yx-f^^ttigpi 0T*j$aj£ft, s/xf-zjtweHMiJ 

1 l^LT3>hD-7tU 2i:DC/DC3>^ 

[0041] v-R$H*mgp 1 4 a, ikmm&mm 

20 fclBftftJfi 2 rt<Dzk<DJi*SI»±<Dfc#fc fc-* - 6 X(4 
b, ^1 , >X-l , 7f9i l 0FF^ottv'Xfiil! 

cioigMitett, nffiBi&tttfiasi 6atf-fe;wafi«ttai 

ffil 7*»6©ttHl«ft«i:*^>TI«l»E*JW«l 8tf 

mku t-^-wwwi 9x«f cajftwrnsz o# 
xttjK£M»is 2 zmmtz o ft, t- 

6 *W»-r 14, ?a)t£|-{tcD7-c4Mcft£P7 
7>S!l»fiP2 1 ^LT^77>7 tffiSft-rSo X, 

30 fli8*itt2*iW-rs«#icfc^Tfc, -fe/MtttfcfSi; 

[0 0 4 2] ^-#tH7J?IWgP2 2f4, 7,n-y h;l/2 3 

nmwmmw 2 4 tc ± o r^^ttrte 2 1 r 3 1 © 
«*»fi»J*iclWlB«<fti* & ti, c ©$iJPifi^in« b r 

ffitt*-* 1 OSUfPfi^t-^nVha-^ 1 3tCiM 
40 [0 0 4 3] ?t«t»C^ma5 2 5 (4, 3 

SU-fSo HP'S, -^«HS3 0«iJ5-b>+>-2 6*^©*}S 

t»aiffi^*«g5aaisi5 2 7 TftEti fairtmfi 

WJ-TSi:i:^{c, ffiaftt-* 1 ©MSt-b 2 8 tc 
Tlal^-ilfi^-^-ilffi 3 68t»itnT(/^7b^7b>^ai b 

[0 0 4 4] SMftSSP 2 9 14, -AW®. 3 0«Etttti 

50 tcSr3v^T~^««fi3©§a*tH([b, dli^HufB— # 
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w&mmwsa 2 4 icmz 1 1 1, f c tB^M«w 2 

[0 0 4 5] FCtii2jlBl»8B2 0«\ D/A^M§3 2 
*/V LTHEJg^ffi* D C /D C a £ 5 (ciMS & 
Mfi)te2fr&DC/DC:3;^-£ 5£J> 

*lt, wir-r-i'ttsoiEFcta^wfpaiJzo*^ 

LTFCi^/ffikfflK«3 4££C,n, llT«I 
rib 2 OB»^l)IT**^Sfr3S«PJK «nT«W*«ft 2 
(DO N/O F F^AHMttiStlS. 

[0046] ffQtr, *nmv>&mic&^rit, %tt6 

X£W$tCfUJlLTDC/DCriyA-#5£EBL/c: 
fctf), C/D C3>/^-£ 5 0«ij-$t$5 O'xCD 
^WfcEHtfRj&fcfc*. 

[o o 4 7] »«Hk2 higid^-^ i *m*m\ 
<z>mrax"«- x t ffiii-r 5 1 i: t, e , tr«i©'«w x^- 

5 o ©jtff tewtft 6 ft § o 

[0048] <m&<DBMz >&k» *mi<D$m<D& 

nmr.m'&&<D¥&m, m 1 o anm&=m«%»o 

{fflffi0, 11 \ltm 1 0<DD-D»Bfffi@, Ell 2&tf 
01 3«DC/DC3>^-£©giJEBffl£^11»ffi 
0T*fet3, 09-01 llc&l^XlZm 1 ~05 t^L/c 

[0 0 4 9] *HSt<D»!H{i, ${*<D£»DtWX^- 
XtE@?tife€-^3>hn-7 1 30W7atC, 01 
1 lc*t£ r> &nM<DDC/DCziyt*-# 5 
££Wffl©l!WX^-X£tf ^(W^KSo TIHB L 

fccfcfcftlfcLTfct), 0i nc^-fct^c, isdc 
/DC3y/<i-^5(i:^T(t f-OtflBffOTffitJ* 
317 5 a7b^$£ft. iaSfiJgPO^S^i , p£P7^>'5 
btfffM^ftTl^o DC/DC3>^-^ 5** 

-^3>hn-7i 3<D^iciagLTt»a^o 

[0 0 5 0] MLT, *mM<DWM\Z&^~C&, DC/ 
D C nV/<-£ 5 *m$S 6 8 OPHHOlll^X^-XtE 
ItLfcfcik ^DC/DC3>^-^5 (D»r«|* 5 
0 ^<0£S!ft£EStf RlftS 1 & 5 i: t & ffftOS^ 

[0 0 5 1] X, J$£P7-f >5 a, 5 b tCcfcoTD C/ 
DC3>/<-*5tf&Jp«fc:^a]Sft3i:£tiU:, ^ 



(5) . $11 2002-1 87587 

8 

7 -05 b (MU) lCfo<fcib. WiftWyj 

[00 5 2] ^, DC/DCn^M-* 5tC*Jl-»Tli, 
0 1 2tC^'TJ;5tC^TcD^Sl7'C>'5 a, 5b*S» 
II (MO) «*|r|<J:5»j*U ?2ti0l 3£jjVfJ;-3 
&c£T<Dft$7 f > 5 a , 5 b £&tt4M (rtfill) £fa < 

10 [0 0 5 3] 

< fc-#*#&£fUfflLT DC/DC n>/*-**E 
gLfcfctf), &DC/DC3>/*-*<0*»z:il*'\<Z> 
^aW4EB*^ rTS 4: ft 5 2: t> o ®%t>m £ ft 3 0 
[0 0 5 4] »*JR2lE«0»fi»cJ:ntf, SEfi)^-* 

ftfe 6 ft -5 1 1 > -5 6 ft § . 

[0 0 5 5] ffitiOg 3 ffl«©5WJK *fttf » DC/DC 

46, ^DC/DCn^^-^omil-li^^SWft 

^a»tcfSfcftT«ft-«$©^$^14A^J66ft§ 
i:t/^am*n#eft5 0 

[0 0 5 6] ii*«4fsiio%WtJ;ft^ n^y^y 

30 lC«toTDC/DCn>/^— JfA^^WtC^JP^ftSi: 
it,K, ?&ai7-f >3W*iMlK:ift< tztb^ DG/DCn 

[0 0 5 7] tt#3t5ffi«<0f§RBKJ:*Uf, ?^iP7^ > 
tc «t o T D c / D c zi y^~- * tm^ic fttp •£ ft 5 1 
£i>lc. !%tV7 ■< ytffcM$wmcfa<fc>b. <%%iyjy 

4:i.^a^f#6ft5o 

40 [01] *im<Dnte<Di&m 1 ^si-wk-^s^^® 

0T-fe5o 

[0 2 ] *«WOHJ6<D?B!fi 1 &7ntmWs-®m<DMW 

[03] i2i7)A-AWliT'fe5 0 

[0 4] 02<DB-BM»rffli0T*fe-5o 

[05] 0 2<DC-CSil»Ti?U0T-fe5o 

[06] DC/DC3^-*OtMBf*5, 

[0 7] DC/DC3>/^-^©giJJBffii**-r*«HTf 

50 [08] mm~mw.<owmnwy^TK<om^:^ty' 
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10 




[^^ 




[0 9] *^«H^ff^2^^-m»rfl¥^g|3o ' 


i 


mm*-* 




2 


mum® 


[01 o] *^©^ffi£0^il2^^t«ilir^*^gp 


3 






5 


DC/DC3>A-^ 


[0 1 1 ] 0 1 OQD-D|§M0T-&5o 


5 a, 


5 b ntpy^y 


[012] DC/DC3>A-2tOgiJEa0J*^-rMfifr 


5 0 






5 8 




[013] d c/d c?>^-$ mmmmz^t mm 


6 8 


\m mm 


ffi0T-££„ *10' 







[01] [0 2] 
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[0 5] [0 7] 
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AL21 AL37 AL41 
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KK54 MM26 
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